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n^i^ invontion portaina generally to the recording 
Of an irreversible i„age by selectively bleaching a suitable 
colored recording „ona,or with activating photoradiation. 
Moro particularly, the invention pertains to an indorsation 
5 recording system for irreversibly reaving color from a 
solid recording member to produce a clear and detailed 
image therein solely by exposing the member to activating 
photoradiation. 

»«t.i„ a,.. .„ ^^^^^^^^ 

or .the. ^^^^^^^^^ ^^^^ 

bo« c™,cr=i,u, .«,pt«. 

to. ...voloplh, a,„„ *ich „. „ 

•fto., rcuitin, .„ci.l h.ndll„, pro,.d«o.. stlu oth.. 

low... .h, „o..„ a„.uy « a.. ^ 

.on««v. ««p,.UX„. X. .^„„„., 

25 limitations. 

It is one in^portant object o« the invention, 
therefore, to provide . recording member containing a 
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color dye which con b« .elecctvoly bloachod aolely by 
expoaurt to . modulafd boaa of acclvatlng phoeoradladon. 

It la still another Important object of the 
invention to provide a simpler recording aystco than is 
now generally available for producing a pennanent "bleach- 
out". image in a aolid recording member. 

Still another important object of the invention ia 
to provide a simple recording member comprising a dispersion 
of a color dye with a particular llght-aenaitive material 
capable of permanent aelective bleaching after expoaure 
to activating photoradiation. 

A atill further important object of the invention 
la to provide a recording process whereby a bleached dye 
Image is produced aolely by exposing the recording member to 
selective photoradiation or by merely sensitising the 
recording member with the selective photoradiation and 
thereafter heat -developing a permanent final image. 

These and other important objects and advantages, 
of the invention will be apparent from the following 
detailed deacrlption of the invention. 

Briefly, the present recording compositions each 
comprise the cooblnstioa of a polyhalogensted organic com- 
pound having each halogea scorn bonded to a carbon atom 
which has no mere than two hydrogen atoms bonded thereto ' 
with an exidiaabla organic dye which can be bleached when 
exposed to aetlvaeing photoradiation In the presence of the 
polyhalogenated organic eeopound. The recording composi- 
tions may eomprise simpla admixtures of the recited materials 
In the form of coatings on substrate layers or dlsporslons 
of these msteriala in an Inert supporting matrix of 
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optically cransporene material. Sclacdvc bleaching of 
n rocording composlcion may b. accon,pliahod with expoauro 
CO activating photoradiation with tho pattern to be recorded 
for a sufficient period of time to produce bleaching. 
Alternately, the bleached image may be provided by 
scriaitizing tho recording member with ahorter time perioda 
of expoaure insufficient to produce color change and there- 
after heating the sensitized medium to produce bleachinc 

Many of tho present rocording compoaitionn are 
oonsltivo to radiation in the visible portion of tho 
spectrum and permit recording with conventional syatcma now 
uaed in general purpose photographic applications. More 
particularly, ordinary optical projection aystems may be 
used to copy an imago from a tranaparent recording, such 
as an exposed photographic negative, and tho like, onto 
one of tho present recording members. Since a "bleach-out" 
Image may be produced by simple light exposure, there is 
no need to modify existing projection equipment In order 
to produce a visible Image. Use of conventional photo- 
graphic equipment for laagevcopylng In this manner provides 
an extremely simple system of recording. A desired Image 
nmy be reproduced with the present recording compositions 
on a wide variety of substrates Including paper, textiles, 
plastic films, metal plates, ceramic surfaces, and other- 
substrate media. To copy an image on a particular substrate 
In the general manner outlined, the substrate first may 
be coated with a coating composition of tho recording 
material and the coating thereafter may bo exposed to 
activating photoradiation In the pattern to be copied. 
While the Image produced by light expoaure Is reasonably 
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stable to norroal ambient lighting for useful periods, 
continued exposure of the recording medium to daylight 
conditions will eventually produce image defects such as 
contrast loss, and the like. The image may be "fixed" to 
avoid this problem by heating the image-bearing recording 
member sufficiently to -volatilize the remaining poly- 
halogenaced organic compound in the recording compositions. 

Particularly, useful recording members may be 
prepared simply by dispersing the present recording composi- 
tions in a normally solid organic polymer film. The final 
recording film may bo prepared from an organic liquid 
solvent solution of the recording composition and a compuL- 
Ible optically trAnsparcnt synthetic organic polymer whereby 
a liquid film is cast from the solution and the solvent 
removed therefrom by conventional procedure. Unsupported 
flexible films of this recording material may be used 
directly in cinematographic applications or the films may 
be adhered to flexible transparent backing layers Cor greater 
mechanical support. Since many of the present recording 
compositions may be adequately sensitized for im<igc produc- 
tion by irradiation lasting only a few seconds, or loss with 
subsequent heat -development producing the final bleached 
image, Ic is within contemplation of the invention to employ 
the present compoaicione as true negative photographic 
materials for use in camera-typo devices. Heat development 
of a sensitized composition after phot oradiat ion in the 
caaora device is further conducive to construction of a 
recording apparatus which may also be employed to project 
the final recorded image onto a viewing surface. 
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Having described the Invondon generally, Ic can 
be pracdced in Ita prefarr.d embodi»onca as illustraead 
m Cha following axampl.a and aubaequant di.cuaalon choreon. 
Where parte and porcantage, appe„ hereinaftor In the 
•pacification, they refer to parts and percentages by 
weight unless otherwise spocifiod. 

Examplo I 

A suitable recording fll„ may be obtained from a 
liquid fUm-fomlng polymer solution containing the record- 
Ing composition by casting . contlnuou. film and removing 
Che liquid from the cast film. The liquid coating composi- 
tion may be prepared by mixing 2 parts iodoform. 0.2 part 
indophenol blue, and 10 porta polystyrene resin in 100 
parts benzene at room temperature with agitation until a 
uniform solution is obtained. A useful polystyrene material 
for the recording composition possesses an average molecular 
weight of approximately 20,000 and a aoftenlng temperature 
of approximately 85'C. " The blue^olored recording film Is 
obtained conveniently from the liquid coating composition 
by casting an approximately 0.002 inch thick film of the 
composition bn a glass plate and drying the film. The 
solid coating nay be exposed to activating photoradlatlon 
in situ or removed from the glass' aubatrate for aeparate" 
exposure. 

Selective bleaching of the blue film in an image 
pattern may be produced directly by expoaur. of the film 
to activating photoradlatlon through a light transparent 
medium containing the image to be recorded. Accordingly, 
the film may be exposed to a 300-watt tungsten filament . 
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lamp for approximately 60 sacondi through an Imag.-be.rlng 
photographic negatlva to produea a copy of the negative 
image on the recording flln. Those portions of the record- 
ing filB receiving Illumination through the negative are 
selectively bleached from a uniform deep blue color of the 
original .film to various shades of lighter blue. Some 
portions of the film experience loss of all color depending 
upon the amount of illumination received from the negative. 
A full shade tone image is formed on the recording film 
corresponding in a point -by-point relationship with the 
Image of the photographic negative.. Visual comparison for 
the degree of shade tones (or gray scale) in a representa- 
tive recorded image with an Eastman Kodak Photographic 
Steptable Model lA Comparater having an optical density 
range 0.05-3.5 revealed eleven shades of gray in the conparcd 
Image compared to twelve shades of gray for the standard. 
Use of a "compatible" polymer for the recording film wherein 
both materials of the recording compoaltlon are soluble 
produces a recording medium having resolution capability 
on a molecular scale so ehac the recording contains all 
the detail of the projected optical image. Consequently, 
use of tho tem "compatible" hereinafter in the specifica- 
tion and claims la intended to describe a polymer material 
advantageously employed as a dispersing medium for tho • 
recording composition which is a aolvent for each of tho 
recording materials. 

Permanent fixing of the image produced in the above 
described manner may be obtained by heating the exposed 
recording member to 120*C for approximately 10 minutes. 
Sufficient heating of a recording member still containing 
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the Ughc-eensltlve polyhalogenatod organic compound is 
necessary to remove remaining amounts of this material which 
could produce further color loss in the recording member 
upon additional Irradiation. The degree of heating 
necessary for fixing an image i. understandably dependent 
upon the volatility characteristic, of the particular poly- 
halogenated organic compound in the recording medium and 
suitable tiae-temperature conditions for the operation may 
be established In conventional fashion. 

Example 2 

A recording film may be prepared consisting of 
15 parts of erythrosine, 12 parts Iodoform, and 100 parts 
of a commercially available polymethyl methacrylate material. 
Exposure of the solid film to a selective pattern of ultra- 
violet radiation for approximately 2 minutes produces a 
bleached Image in the recording film exhibiting substantially 
the same optical characteristics as the recorded Image of 
the preceding exaiq>le. 

Example 3 

A recording film may b« prepared having the same 
general composition aa th« recording member of Example I 
except that for the poly.tyrone dispersing medium there 
was substituted an equal amount of polyvinyl Idene chloride 
polymer having a softanlng temperature In the range 65-70'C 
and a room temperature viscosity of approximately 70 
centlpolses in a 20 percent solids acetone solution. 
Exposure of the solid recording member to radiation emitted 
from a 300-vatt tungsten filamone lamp for approximately 
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30 .econd. produc a bl.ach.d Inuig. exhibiting .ub.e.ntlally 
ch. .am. optical charactarlatlc. a. cha r.cordad laag. 1„ 
Exanpla 1. 

Example 4 

As previously mentioned hereinbefore In the 
specification, a bleached Image may be produced by «„ 
alternate procedure wherein the recording member Is 
sensitized with photoradlatlon In the Image pattern to 
produce a latent Image which Is bleachxJ with heat to provide 
a reproduction of the projected radiation. Suitable 
sensitization of the recording member Is provided by exposure 
CO activating photoradlatlon for Inaufflcnt tine periods to 
result m any substantial color loss In the recording 
medium. Accordingly, a recording film having the composi- 
tion of Example I nay be exposed to an Image pattern of the 
photoradlatlon emitted fron a SOO-watt projector for approx- 
imately 30 seconds which Is an adequate exposure period to 
sensitize the recording nember but not produce a distinct 
Image In thos* portions of the recorded flln receiving 
Illumination. A latent image having all the significant 
details of th« projected illumination is produced in the 
recording ««ab.r by the irradiation. Subaequent heating 
of eh* axpoacd reeordlag member to a temperature of 
approxiaately 120*C for a tine period of around 10 nlnutos 
produces a pemanant blaached Inag* in the film. Recording 
of an imaga in tha nannar daacribad la adapted for general 
purposa photographic applications because of the relatively 
abort exposure perloda necoaaary for Imago production. 
The above results alao point out that simultaneous 
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development and fixing of the final Image may be obtained 
in a singla heating step. 

Example 5 

To Illustrate the utility of organic dyestuffs 
generally in the practice of the invention with the 
exception of pigment dyos or intensification dyes, a 
recording member may bo prepared employing a representative 
member from the merocyanlne class of organic dye materials. 
Accordingly. 0.2 part of 3-ethyl-5-f (3 .3' -dlmethyl-l- 
phenyl-2(3H)lndolylldene)-2-butenylldcnaJ.rhodarolne, 20 
parts Iodoform, and 100 parts of the aforementioned poly- 
styrene material may be dissolved In benzene and solid 
films cast from the liquid coating composition, all as 
previously described, to provide the final recording member. 
Exposure of the film to eonvontlonsl flashbulb radiation 
produces bleaching in those areas receiving the photoradiation. 

Example 6 

Still different composition dyes may be employed 
successfully for preparation of satisfactory recording films 
in Che 8000 general manner as hereinbefore described. 
Thus, represencaelve members of still other chemical dye 
classes may be dissolved In a film-forming polymeric 
medium along with the polyhalogenated organic compound to 
form a recording composlcion. Suitable recording films 
may be prepared In this manner containing 2 parts of the 
particular dye substance. 10 parts iodofom, and 100 parts 
o£ the same polyvlnylldone chloride polymer <!escrlbed In 
Example 3. Results ebteined by selectively exposing the 
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Individual recording mombors co ultraviolet radiation are 
lifted in the table below: 

Table 



Organic Dve 
Brilliant Green 
Methyl Orange 
Quinalizarine 
Indigo 



Exposure Time 
2 minutes 
2 minutes 
10 minutes 
10 minutes 



Results 
Bleached film 
Bleached film 
Bleached film 
Bleached film 



The above successful results indicate that all 
major classes of organic dye materials may bo selectively 
bleached in accordance with the principles of the invention. 
Furthermore, the chemical composition of the organic polymer 
material selected for film prcparution is not deemed 
critical for production of a bleached image since the 
polymer's principal function In the recording composition 
is to disperse the recording materials. For this reason, 
satisfactory polymers may be selected from the broad class 
of inert organic resin film-formers which are optically 
transparent to the particular photoradlation employed In 
recording. Since greater image resolution is obtained 
with molecular diaporaion of the recording materials, the 
preferred polymers alsa dissolve both. recording materials. 

Useful polyhttlogenatod organic compounds for 
preparation of the present recording compositions may bo 
selected from the broad class of photosensitive carbon-to- 
carbon bonded compounds containing at least two halogen atoms 
which produce photolytic halogen in the dispersing medium 
*rfien exposed to activating photoradlation. The chemical 
composition of these materials may be further defined as 
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organic compounds containing a plurality of halogen atoms 
bonded to one or more carbon atoms having no mora than two 
hydrogen atoms bonded thereto. The preferred polyhalo- 
genated organic compounds may be still further characterized 
structurally as having a plurality of halogen atoms bonded 
to the same carbon atom for greater reactivity in the 
desired liberation of photolytic halogen upon photoradlation. 
Photolytic halogen-producing organic compounds are known 
and include such diverse chemical compositions as polyhalo- 
gon-substltuted alkyl hydrocarbons, for oxamplo. Iodoform, 
methylene iodide, and Cetraiodoethylena; mononuclear poly- 
halogonated aromatic compounds such ss chloranll; and 
allcycllc polyhalogonatod organic compounds such as totra- 
iodocyclohoxano. Especially preferred polyhalogonated 
organic compounds arc halogon-aubstitutod alkyl hydrocarbons 
which are readily soluble in organic solvents and polymeric 
suspending media used for the recording member to permit 
molecular dispersion of the material for greater resolution 
capability In recording. The preferred materUls are alao 
generally sonalelve to photoradlation in the visible 
spectrum so as to permit photocopying and the like, using 
ordinary sources of Illumination. The preferred poly- 
halogonated alkyl hydrocarbons exhibit faster response to 
illuminaelon generally and for a given period of exposure, 
also generally yield a bleached Image having more gray 
scale than other polyhalogeaated organic confounds 
mentioned. Iodoform la an especially preferred material 
which exhibits all of the aforementioned desirable charaeter- 
latlcs as well a« being less volatile than many other 
polyhalogeaated organic compounds. The latter characteristic 
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mlnlmlsea loss of eh« Ughc-ssnsltlvs agent during aeorsga 
of ch« recording moraber before use. 

Useful organic dyes for the present recording 
compositions can be characterized generally as colored 
materials which when dispersed In a dye receptive medium, 
together with a polyhalogenated organic compound. Impart 
general coloration to the entire medium subject to selective 
color change upon photoradlatlon. The dye material Itself 
may be further characterized consistent with the preceding 
description as a colored organic compound which undergoes 
Irreversible color change generally to a colorless produce 
through reaction with photolytlc halogen generated In the 
recording medium. Still another Important characteristic 
of the present dye systems for recording Is distinctive 
localization of color change as compared with other 
"bleach-out" systems wherein the photochemical reaction, 
after generation, Is prone to continue to a much greater 
degree. The effect of this distinction is reflected In 
resolution capability of a particular dya system with bee tor 
resolution being achieved by greater localization of the 
photochemical reaction. 

Whll« tha exact mechanism of the present photo- 
chemical conversion is not known with precision at the 
present time, the nature of the reaction is deemed to 
Involve removal or modification of the chromophore and/or 
oxychrome groups ia the dye. material by photolytlc halogen 
to produce an irreversible oxidation product. This is not 
to imply that fully exposed portions of the recording member 
are rendered absolutely colorless since the final coloration 
observed after exposure i« chat of the environment. It 
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should furcher be polnCfld ouC chat while mosc of the useful 
dyes are rendered substantially colorless after exposure to 
sufficient photoradiacion, some dyes may be oxidized 
selectively to products having different colors than the 
original materials. Either type color change is acceptable 
for recording, however^ since the photo-oxidation produces a 
distinct contrast image in the recording medium. 

Useful organic dyes having the aforeroontionod 
desirable characteristics can be selected from the broad 
class of chromogens which are colored by molecular absorption 
of light including triphenylmothano dyes such as brilliant 
green and erioglauclne; azo dyes such as methyl red and 
methyl orange; anthraquinone dyes such as quinalizarine and 
alizarine red S; thiazane dyes such as methylene blue; 
quinollne dyes such as pinacyanol; xanchene dyes such as 
rose bengal and erythrosine; merocyanlne dyes; indophenol 
dyes; and indigo. The indophenol and merocyanlne dyes are 
preferred as having a faster response to the activating 
photoradiation than the other classes of dye compositions 
mentioned together with a broader spectral response region 
which Includes the visible apeecnna. On the other hand, 
the spectral sensitivity of bleachable dyes generally may 
be increased without loas of desirable characteristics in 
the recording composition by incorporation therein of 
effective amounts of such known photoaensitizers as diphenyl** 
amine 9 difflethylanilinep and other organic baae materials. 

While Che particular proportions of the active 
materials in the preaent recording coo^osicions have not 
been fouzid especially critical for preparation of a 
aatisfaccory image in accordance with the previously 
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described procedures, from a practical atandpolnc Ic will 
bo desirable to limit the concentration of actl^ve materials 
to only that necessary for Image production. Generally, In 
a polymeric suspending medium there la Imparted sufficient 
3 coloration to permit visible recognition of a bleached Image 

at dye concentrations as low as 0.1 parts organic dye per 
100 parts of the particular polymer employed. Bleaching 
of the dye In a recording composition Is most readily 
accomplished at excess molar ratios of the polyhalogenaccd 

10 organic compound to the dye In the composition, although 

It will be advisable to maintain the concentration of the 
polyhalogenated organic compound in the preferred recording 
members at the minimum effective level necessary to effect 
distinct color contrast becauae of other considerations. 

IS More particularly, a soluble polyhalogenated organic 

compound often serves as a plastlclzer for the polymeric 
dispersing medium In the preferred recording members so that 
It Is desirable to limit the ratio of polyhalogenated 
organic compound in the composition to below about 25 parts 

20 per 100 parts of polymer. Ac greater concentrations of 

polyhalogenated organic compound In these recording compo* 
sltlona, the final solid film remains tacky at ordinary 
ambient conditions which requires special handling pro* 
cedures to avoid poasible damage of the recording membet*. 

25 From the foregoing description, ic will be apparent 

that a general ayscen of recording information aa a 
*'b leach-out'* image has been provided. Ic is not intended co 
limit the invention to the preferred embodimenca above 
shorn » however 9 since ic will be obvious Co those skilled in 

30 the art thac certain oodif icaciona of che preaenc ceachings 
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can bo made without departing from the true spirit and 
scope of the invention. For example, while the specific 
accivacmg photoradiation employed in the above embodiment, 
to recording images has been ultraviolet or visible 
radiation for convenience, and economy of operation, ic is 
-also recognized that many of the suitable polyhalogenated 
organic compounds are also sensitive to infrared light, 
x-rays, gamma rays, and other penetrating radiation which 
may be used to record in accorda«:e with the aforementioned 
principles. Likewise. It I. within the contemplation of 
Che invention to employ multiple dye layers to achiove 
full color recording by adaptation of known color photo- 
graphy processes. It is Intended to limit the present 
tnvenelon, therefore, only to the scope of the following 
claima. 
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The ombodlraonto of tho invention in which an excluaivo 
property or privilece is claimed are defined as follows: 

1, An information-recording proceeo which compriaea: 
expooing a recording member to activating photoradiation in the 
image pattern to be recorded for a aufficiont time to oenaitize 
the recording member, but to produce no aubatantial color change; 
and heating the expooed recording member aufficiently to produce 
selective bleaching in those areas of the recording member 
receiving the photoradiation, the recording member comprising 

a transparent solid film obtained from a compatible mixture 
of an optically clear synthetic organic film-forming polymer, 
a polyhalogenated organic compound having each halogen atom . 
bonded to a carbon atom which has no more than two hydrogen atoms 
bonded thereto, and an oxldizabie organic dye which can be 
bleached when exposed to the sensitizing photoradiation and 
subsequently heated. 

2. An information-recording process which comprises: 
exposing a recording member to activating photoradiation in the 
image pattern to be recorded for a sufficient time to sensitize 
the recording member, but produce no substantial color change; 
and heating the exposed recording member siifflciently to produce 
both selective bleaching In those areas of the recording member 
receiving the photoradiation and insensltivity of the recording 
member to any further photoradiation, the recording member 
comprising a transparent solid flln obtained from a compatible 
mixture of an optically clear synthetic organic film-forming 
polymer, a polyhalogenated organic compound having each halogen 
atom bonded to a carbon atom which has no more than two hydrogen 
atoms bonded thereto, and an oxidizable organic dye which oan 

be bleached when expoaed to the aenaitisiag photoradiation and 
subsequently heated* 
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